I N SEVERAL MAMMALS of different species, the renal clearance of sulfate approaches that of inulin after sulfate loading (I -3) . The dog has a maximal reabsorptive capacity for sulfate [Tmso, (4) ], and this Tm is decreased by glucose loading and increased by phlorhizin (5) . The proximal site of sulfate reabsorption suggested by this competition between sulfate and glucose was recently confirmed by Hierholzer et al. (6) , using stopflow analysis. Deyrup demonstrated the capacity of rat kidney cortex to take up sulfate in vitro (7) ; the uptake is depressed by glucose and enhanced by phlorhizin. Further to elucidate some of these mechanisms of sulfate handling by the kidney, we adapted the technique described by Chinard (8) , who demonstrated that after a single rapid injection into one renal artery of the dog, certain ions appear in the urine before a simultaneously injected glomerular reference substance, i.e., inulin or creatinine.
Results from this type of study suggest that a on a normal diet and subjected to a control study consisting of three clearance periods followed by a renal arterial injection of S35 and creatinine. Thereafter, for about 40 min, IO ml/min of 3 % sodium sulfate was infused to elevate the plasma concentration. After three additional clearance periods, the test substances were injected a second time. In one dog so studied, radio potassium (K42) was added to the creatinine and S35 to define the relationship between S35 and K42, which may be transported in the distal nephron. The second series of animals was fed a normal-protein diet and received a control injection of radiosulfate. This was followed by an intravenous infusion of 20 % glucose at the rate of IO Equation ra corrects for differences in the excretions of radiosulfate owing to inequalities in total sulfate excretion from the two kidneys.
The values derived from equation 3 are subject to an error, depending on the extent of admixture of postglomerular and portal blood. Since studies in the bullfrog kidney (15) showed that several different degrees of mixing may occur, peritubular specific activity may vary in different areas of the kidney. Hence, this calculation is an approximation. From the preceding values, two types of calculations were made :
This is the amount of sulfate ultimately excreted in the urine which is derived from transtubular influx. A calculation of influx was made using a formula devised by Hoshiko, Swanson, and Visscher (I 5) for the doubly perfused bullfrog kidney : This formula is based on the assumption that influx and efflux are coextensive and constant in magnitude. RESULTS Dog studies. Fig. I shows the results of an experiment in which the first injection (A) was made at normal plasma sulfate concentrations and the second injection (B) after elevation of the plasma sulfate concentration. The dog used in this experiment had been on a lowprotein3 diet, but the curves represent both low-protein and normal-protein diet groups, as no marked difference was found between them. The abscissas represent seconds, zero time being the time of injection.
In the curves of both A and B, the ordinates represent cumulative percentages of excretion. Under these conditions, 18 % of injected S35 and 20 % of creatinine were excreted. The inulin clearance before and after the sodium sulfate infusion shows no change in glomerular filtration rate. The ratio of inorganic sodium sulfate to inulin clearances increased from a control value of 6 % to g3 % at the elevated plasma sulfate concentration. Fig. 2 depicts the results of a control study (A), an experiment after glucose loading (B), and a study after the injection of phlorhizin (C). The precession of radiosulfate decreases after glucose infusion, whereas it increases after infusion of phlorhizin.
The experimental design depicted in Fig. 3 is similar to that depicted in Fig. I , except that radiopotassium has also been injected to show the marked precession of this ion.
Chicken studies. The data from all clearance experiments, plotted together, are shown in Fig. 4 . The clearance of sulfate, relative to that of inulin, rises at high plasma sulfate concentrations, but values significantly greater than I .o were not found. In Fig. 5 , the inorganic sulfate filtered, excreted, and reabsorbed is plotted against the filtered load ((P,,,) (GFR)) in a single experiment.
A constant maximal rate of reabsorption (Tm) of approximately 8 pM/min is demonstrated over a range of filtered loads of pM/min. The T%o,, varied widely from chicken to chicken, the range being 3-19 pM/min.
In many experiments Tm90, was found to fall at high filtered loads. At very high plasma sulfate levels, however, secretion was not detected.
The results of an experiment in which radiosulfate and inulin were injected as a sudden pulse into a leftleg vein, and urine samples were collected at 2o-set intervals from each ureter, have been plotted (Fig. 6) 
